Teaching and learning innovation in present and future of human anatomy course at RSU by Kažoka, Dzintra & Pilmane, Māra
MODERN TEACHING AND LEARNING OF ANATOMY
D. Kažoka, M. Pilmane
TEACHING AND LEARNING INNOVATION IN PRESENT 
AND FUTURE OF HUMAN ANATOMY COURSE AT RSU
Dzintra Kažoka, Māra Pilmane
Department of Morphology, Institute of Anatomy and Anthropology, Rīga 
Stradiņš University, Riga, Latvia
ABSTRACT
With the emerging presence of IT based technologies in medical educa-
tion, virtual anatomy has become a part of medical teaching, learning and 
healthcare. Building on the foundation of strong basic sciences, teaching and 
 learning, Rīga Stradiņš University (RSU) offers its students the Anatomage 
Table. The Department of Morphology enabled new possibilities and allowed 
students to learn anatomy through a high-quality and interactive 3D tool.
The aim of this study was to investigate the usefulness of the Anatomage 
Table (Virtual Dissection Table) and overall satisfaction among students in the 
teaching and learning of Human Anatomy course at RSU. 
The sample included Latvian and Foreign students and several tutors 
from the Human Anatomy course in the period of 2016–2017. This study was 
conducted in a real practical class context and under actual learning condi-
tions. The Anatomage Table was used in two or three semester courses for the 
students of the Faculty of Medicine and the Faculty of Dentistry. In practical 
classes the learning, comparison and students satisfaction were explored. At 
the end of each practical class, the tutor performed a discussion session with 
the students’ about increasing of their knowledge and success on the Human 
Anatomy study process.
The majority of students felt that the Anatomage Table had a positive role 
and it was an additional tool in terms of their learning. Students also noted 
several advantages of using the Anatomage Table in the medical teaching, 
learning and healthcare. The results indicated that learning Human Anatomy 
can be significantly impacted with virtual anatomy. The use of virtual dissec-
tion technology seems to have a promising role in future educational training.
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INTRODUCTION 
Human Anatomy is one of the most important foundation disciplines and 
cornerstones in medical education. Th e level of knowledge in anatomy prepares 
the students for future in clinical disciplines [3]. In this time period the health 
sciences undergraduate can study the body using diff erent strategies based 
on modern technology. Th e explosion of technologies during the last few 
decades has brought anatomical education into a new world [10, 16]. With the 
continuous development of computer, mobile applications and progression the 
use of interactive technology in medical teaching and education is constantly 
evolving and increasing [9, 18]. Today’s learners are wired diff erently from the 
students of prior generations. A growing number of students now use elec-
tronic resources, access study materials on a smartphone and continue medical 
education online [13]. Th e teaching of Human Anatomy, like that of any course, 
requires the analysis to determine the teaching tools and approaches that best 
suit the learning process. Anatomy textbooks have become electronic and a 
lot of lectures are moving online. Companies with virtual anatomy products 
off er detailed, interactive anatomical images to complement textbooks and 
traditional cadaveric studies. For smaller Anatomy programmes the virtual 
anatomy products seek to raise the standard of health education by supplying 
new and innovative tools for exploring the human body. Th e Anatomage Table 
can be a foundation or a supplement to any Human Anatomy curriculum and 
teaching methods. Th e Anatomage Table is a life-size Virtual Dissection Table 
that displays gross anatomy models reconstructed from cadavers [6]. Anatomy 
can be presented in diff erent planes and in the three-dimensional (3D) format. 
A combination of hardware and soft ware allows the creation of case studies 
from computed tomography (CT) and magnetic resonance images (MRI) 
imported via DICOM fi les. Th e Anatomage Table is being used by hundreds 
of institutions around the world [17]. Building on the foundation of strong 
basic sciences, teaching and learning, Rīga Stradiņš University (RSU) off ers its 
students the Anatomage Table. Th ere is diff erent information in the literature 
in regard to how the use of this technology is impacting students’ learning. 
Th e aim of this study was to investigate the usefulness and overall satis-
faction among the students who utilized the Virtual Dissection Anatomage 
Table for the teaching and learning of the Human Anatomy course. 
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MATERIAL AND METHODS 
Th e Department of Morphology enabled new possibilities and allowed the 
students to learn anatomy through a high-quality and interactive, virtual 3D 
tool (Fig. 1). Th e sample included Latvian and Foreign students and several 
tutors from the Human Anatomy course in the period of 2016–2017. Th is 
study was conducted in a real practical class context and under actual learning 
conditions. Th e Anatomage Table was used in two or three semester courses 
for the students of the Faculty of Medicine and the Faculty of Dentistry. None 
of the participating students had ever worked with the Table. Practical classes 
involved the students gathered around the Table locating various anatomical 
or pathological structures as requested by the tutor (Fig. 2). Th e tutors served 
as facilitators guiding the students through the learning and developed the 
groups of students and the discussion questions based on previous experience 
and knowledge. In a practical class the following activities were used: viewing 
and dissecting the anatomy based on various body systems in diff erent planes 
and images, and the analysis of the pathology case studies. Students were rand-
omized between two methods. In practical classes the learning, comparison 
Figure 1. Some possibilities of the Virtual Dissection technology Anatomage. 
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and students’ satisfaction 
were explored. At the end 
of each practical class the 
tutor performed a discus-
sion session with the 
students about increasing 
of their knowledge and 
success on the Human 
Anatomy study process. 
RESULTS
Each class primarly utilized 
the male body on the 
Anatomage Table. In some 
classes the fully segmented 
bodies were used to iden-
tify the structures of diff er-
ences. It off ered tutors to 
take control of the Anato-
mage Table in their own 
practical classes, while 
demonstrating the mate-
rial. Th e Anatomage Table 
allowed students to more 
easily see diff erent structures and layers, which were helpful for them as they 
had to know the details and the composition of systems. A lot of structures were 
labelled, so the students could easily quiz themselves or each other. Students 
were able to explore anything from bone to organs. Th e Table allowed the 
students to dissect hundreds of items, from humans to animals, from healthy 
organs to diseased ones. Certain regions were presented with more details 
in the high resolutions scans. Th e assessment of the discussions of students 
showed that the majority of them found that the Anatomage Table was an inter-
esting and eff ective learning tool for developing their knowledge and skills, 
collaborative learning, using the anatomical language of images of dissec-
tions. Th e students who spent more time per class working on the Table had 
a more positive perception. Th e Table was an excellent supplement with other 
Figure 2. Students and the tutor using the Anatomage 
Table in the practical class.
48  |  D. Kažoka, M. Pilmane
resources in teaching and learning of Human Anatomy. Th e results from the 
current study suggested that teaching Human Anatomy with the Anatomage 
Table off ered some advantage on the questions requiring realtionships between 
structures. Special options increased the possibilities to imagine the rotation 
and positions of anatomical structures in diff erent planes and from diff erent 
perspectives. Th e Table helped students in the formation of a clearer repre-
sentation of the structures, and contributed to improving learning and under-
standing of their verbal and visual knowledge. At the end of practical classes 
a lot of students mentioned topographical relationships between anatomical 
structures. Th e students started the description of the digital images with a very 
simple view of the anatomical structure. Step by step these were progressively 
complicated before being fully described and reported. Practically, all digital 
imaged provided sense and logic to some complex anatomical knowledge by 
combining the appropriate verbal description (given by the tutor) and visual 
information.
A way to improve student’s learning is to change the method of teaching and 
allow students to take active participation. According to this, the students liked 
the ability to manipulate the virtual cadaver to better understand relational 
anatomy and cross sectional imaging.
Th roughout the students activities, tutors shared what worked well, which 
did not, and what new ideas came from practical classes experience and exer-
cises. Th is resulted in an increase in the use of the Anatomage Table from the 
beginning of the semesters to the end of them.
According to our results, the computer-assisted anatomy practical class 
was generally perceived by the students to be enjoyable. Students appreciated 
teaching and learning with the Anatomage Table.
DISCUSSION 
Th e developmental intensity in technologies over the past few years has 
profoundly aff ected health care and medical education, and teaching Human 
Anatomy has been considerably changing during the last decade. We live in 
the time of the continuing evolution of computer-based multimedia tech-
nologies and there is much debate about the suitable methods of delivering 
anatomical knowledge. Our results support the fi ndings that the best way to 
teach modern Anatomy is by combining multiple resources. In the fi eld of 
human anatomy many medical tutors started the use of the three dimensional 
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(3D) computers. Th e Anatomage Table is a unique technology that presents 
soft ware with anatomy viewing and modelling tools, materials with virtual 
male and female body contents regional anatomy for teaching and educa-
tion [11]. Several studies have mentioned the eff ectiveness and advantages of 
the Anatomage Table as a learning tool in the study of Human Anatomy [7, 
12]. Th is tool can be used directly during lectures and practical classes. Each 
system or anatomical structure can be separated and reviewed individually. 
Th e Digital Anatomy Library users can explore unique case examples. Tutors 
can demonstrate diff erent simple or complicated medical and surgical proce-
dures to students. Th e Anatomage Table has several clinical applications. Th e 
Anatomage Table brings anatomical images to life, allowing students to dissect 
the body and move through layers of tissue to see the structures inside. Th e 
Anatomage Table can be utilized in a variety of ways to better demonstrate, 
learn and teach anatomy. Our fi ndings also found that the possibilities of the 
Anatomage Table off er students to view and manipulate full-body male and 
female models through the use of three virtual cadavers. It is equipped with 
numerous pathological examples which can be used to evaluate and compare 
normal and abnormal anatomical structures. In practical classes students can 
rotate and manipulate structures from various views to identify anatomical 
structures and relationships between them.
Installed soft ware also provides the ability for students and tutors to scroll 
through the entire body, to perform diff erent activities along with quizzing 
and testing of the material. With the touch of a fi nger, students can expand the 
size of a body section to study its details and turn that body part in diff erent 
directions, to study it from all angles. Th e Table allows the students or tutors to 
redo any cut or any mistake that could be detrimental when working directly 
on a cadaver. Th e Anatomage Table does not replace the cadaver experience, 
but rather broadens and deepens the information.
Any innovation in technology must be integrated with innovation in peda-
gogy [8]. Th e use of Virtual Dissection technology seems to have a promising 
role in future educational training. In future students and tutors together 
should determine what could be the most eff ective use of the Anatomage Table.
Several studies on teaching Human Anatomy have already compared new 
teaching methods to traditional ones [14]. We started to use technology to 
enhance medical education, but hope to see technology used not as a replace-
ment for other learning tools, but actually as an additional tool to improve the 
educational process.
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A lot of digital images can be instructional tools for teaching Human 
Anatomy, but we recommend anatomy tutors to mix diff erent teaching methods 
(new and traditional) in order to create the desired transfer of knowledge. 
Students need to learn not just anatomical structures and functions but also the 
relationships between surrounding structures. Our students directly benefi ted 
from the digital images during their practical classes. Finally, we suggest that 
the students and the tutors should use digital images and the animations.
Th e Anatomage Table can demonstrate a lot of details captured in the scan 
data that may be missed in educational plastic models or anatomical charts/
posters. Th e users can upload their own CT or MRI data of each system. Th e 
ability to upload and view any radiology image set (CT, MRI) expands the 
veriety of the Anatomage Table both inside and outside practical classes.
Students can explore parts of the human body that are diffi  cult to view using 
other additional tools. With the size of the LCDs and displays in the practical 
classes, all students can view the image at the same time. Full body volume 
data of male and female virtual anatomy serve as a supplement to the existing 
cadaver curriculum. Th e students can review material with tutors before or 
aft er traditional dissection in practical classes. Users can select turning on or 
off  independent volume structures or detect specifi c features.
Th e Anatomage Table’s tools also allow to have self-review or labelled 
anatomical structures and the generation of images for research and presenta-
tions. Specifi c medical cases, if uploaded in CT, MRI or ultrasound, can be 
studied in full details. Th e tutors can help off er the high values of eff ective and 
Virtual Human Anatomy [5].
Several studies showed that this technology system is accepted by students 
in Medical, Dental Faculties, Universities or Health schools and can be used 
to support the curriculum and enhance students’ skills in the visualization 
of anatomical relationships [15]. Some authors showed that 3D Anatomy 
has several disadvantages compared to traditional teaching [1]. Even when 
computerized improvements have developed a new area giving students a lot 
of elements to facilitate their approach to structures, the possibility of direct 
contact with tissues and anatomical elements cannot yet be replaced. Th e best 
possibility of all used resources is to complement one another [2, 4].
Th is study described the learning, comparison and satisfaction of students 
in regard to the Anatomage Virtual Dissection Table. At RSU, the Anatomage 
Table is becoming an additional component of anatomical courses for medical 
studies. Based on true Human Anatomy, it off ers a unique digital teaching plat-
    Modern teaching and learning of anatomy  |  51
form and digital Anatomy off ers various benefi ts. Th is system will not only 
assist students to learn anatomical details, but also provide the appreciation of 
3D structures. It can help young students to learn the complex anatomy struc-
ture better and faster than only using traditional methods. Th e Anatomage 
Table improves understanding of complex anatomical structures, their special 
relationship and helps training of manual skills and hand-eye coordination. 
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